We investigate the gauge dependence of dimension-two condensates in the Abelian and non-Abelian YangMills theory.
Introduction and problem setting
Much attention has recently been drawn to the vacuum condensates 0|A µ is independent of the choice of gauge and can therefore have a direct physical meaning. This proof depends essentially on the existence of a gauge-invariant regularization of noncommutative theories, which needs further investigation. It is therefore interesting to explore the gauge invariance of dimension-two condensates in the commutative theory to study the question of its possible contribution to the Wilson operator product expansion (OPE). A partial answer to this question in the Abelian theory case was given in [4] . Here, we continue to investigate this problem in both the Abelian and the non-Abelian cases, and we address the problem of the Wilson OPE in the noncommutative theory.
Some condensates of mass dimension two and their applications in field theory
In this section, we consider Green's functions and VEVs of the gluon field A µ (x) in α-gauges and of the ghost fieldsc(x) and c(x). The simplest Green's functions in non-Abelian gauge theories are the functions T A µ (x)A ν (y) and Tc(x)c(y) . Numerical calculations of path integrals determining these VEVs probe the nonperturbative contributions to these propagators. These contributions play an important role in the Wilson OPEs of the operators T A µ (x)A ν (y) and Tc(x)c(y); they appear as the power corrections to the leading term of the order O ((x − y) −2 ), which corresponds to the unit operator in the expansion. The next operators that contribute to this expansion are the operators of mass dimension two: 
If we are interested in the behavior of the gluon propagator at large momenta, we must take the VEV of this expression, which obviously depends on the values of the condensates 0|(A 
there exists a BRST-invariant operator
We note that the BRST invariance of this operator is preserved in the U (1) theory in Lorentz-type gauges, but it is broken in the general case of the Yang-Mills theory with the often used Lorentz-type gauge (the so-called α-gauge). There is no value of α for which the term L GF + FP in (2) can become
